(42) | 


WATER CONTENT IN FROZEN SOILS USING TIME DOMAIN REVLECTOMETRY 
by M.W.Smith and D.E.Patterson, Carleton University 


Frozen soils contain appreciable amounts of unfrozen water 
at temperatures down to -5°C or below.Many problems encoun- 
tered in regions of permafrost or seasonal frost are related 
to the presence of this liquid water (eg. frost heave).Of par- 
ticular importance at the present time are the problems of 
building refrigerated gas pipelines in the North.Thus, the 
unfrozen water characteristics of various soils is very sig- 
nificant.A non-destructive and portable technique for the 
measurement of the unfrozen water content of frozen soils 
would, therefore, have important and widespread applications. 


Many previous methods exist, but they are not applicable to 
measurements in situ or to undisturbed soil samples (samples 
must generally be slurried).Further, many of the present tech- 
niques are cumbersome and time consuming.Davis, Topp and Annan 
(1977) describei a technique (time domain reflectometry) for 
measuring the water content of unfrozen soils by means of the 
dielectric property.The method is unaffected by soil type, 
texture, bulk density, soluble salts, etc.. 


Briefly, time domain reflectometry is a form of pulse-ref- 
lection measurement.A pulse generator (a tunnel diode) sends 
out a broad band signal (up to 3.5 Giz) and a pulse is ref- 
lected at each impedance mismatch.From the time domain ref- 
lectometry (TDR) output, the travel time along some known 
length of transmission line (a 2-pronged stainless steel probe 
about 20 cm. long) can be determined.When the transmission 
line is placed in the soil, the dielectric constant can be 
measured (and hence the liquid water content).The TDR unit is 
commercially available. 


At Carleton University, using a specially designed freezing 
cell, the TDR technique has successfully been expanded and 
applied to the measurement of liquid water content in frozen 
soil in the laboratory.The results are comparable in accuracy 
to those obtained by other methods.The new method, however, 
4s much faster and more straightforward, and can be extended 
to measurements in the field.An attractive attribute of the 
method is that it offers great flexibility in the measurement 
system design. 


Other applications presently being investigated or planned 
include the measurement of liquid water content in ice and 
snow, in concrete and other construction materials. 


Present work is being carried out under a contract from the 
Federal Department of Energy, Mines and Resources, Earth Phys- 
ics Branch. 


Davis, J.L., G.C.Topp and A.P.Annan (1977), 

Electromagnetic Detection of Soil Moisture:Progress Report II” 
In Proceedings of the Workshop on Remote Sensing of Soil Mois- 
ture and Groundwater, 8-10 Nov. 1976, CASI, pp. 96-109. 


or more information contact: M.W.Smith, Department Geography 
Carleton University 
Ottawa, Ontario. (613) 231-4486 
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A "GE0-IMAGE ", FOR THE GEOSCIENTISTS 
by B. Bruce, Canada Centre for Remote Sensing (CCRS) 
and V.R.Slaney, Geological Survey of Canada (CSC) 


Convinced of the need for improved LANDSAT colour products, 
the Geoscience Working Group of the Canadian Advisory Comm- 
ittee on Remote Sensing (CACRS) has cooperated with CCRS in 
the establishment of the “GEO-IMACGE " Project. 


The goal of the GEO-IMAGE Project is the development of 
geologic requirements for what is hoped will be a future 
series of improved Landsat colour composites,Improvement in 
the quality and practical utility of Canadian colour compo- 
site products is both feasible and warranted.This is the 
conclusion reached by the Geoscience Working Group of CACRS. 


At present, monochrome and colour photographic products 
constitute the primary Landsat data source for the majority 


, of Geoscience users.Two guidelines have been set for the ev- 


aluation of improved imagery.First, any product for geologic- 
al requirements would be based on the elements of visual 
image interpretation.Second, the product must be economical, 
It was decided to concentrate on procedures which would be 
most suited to eventual standardization.Work reported here 
was accomplished on image sub-scenes (512 lines X 512 pixels) 
using the facilities of the CCRS Image Analysis System (CIAS). 


A step-wise procedure for Landsat “image optimization” has 
been developed on the basis of visual examination of the 
results conducted with the CIAS.Steps in the “image optimi- 
zation” procedure include: contrast optimization; de-band- 
ing; and, edge enhancement. 


(see GEO-IMAGE over ...) 


VICON 80 ... IMAGERY EVALUATION AND TRANSMISSION SYSTEM 


The VICON 80 is a new Closed Circuit Television Imagery 
Evaluation and Transmission system designed for those who 
require timely image information for interpretation, btrief- 
ing and targetting purposes. 


VICON 80 is capable of handling all present sensor ima 
and any future sensors, employing either a real time vi 
transmission or video record.A photo interpreter is ab] 
view an enlarged positive image on the operator's videc 
itor while the same image can be displayed simultaneous 
video link to remote monitors which together with facsi 
picture recording facilities provide timely information 
others.Alternatively,selected sub-scenes can be transmi 
by telephone land line to a remote facsimile picture re 


A demonstration of the VICON 80 is planned later this 
in Ottawa. 


For more information contact: D.McKee 
Ernst Leitz Canada Ltd, 
328 Ellen St.,Midland, Or e. 
L4R 2H2. (705) 526-5401 

(VICON 80 is a VINTEN product. ) 
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Dr. Blake Reed 
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“GEO-IMAGE” (continued ...) 


Contrast optimization. From an examination of the radiance 
histograms of most Landsat images it is found that all avail- 
able intensity levels are rarely used to display the “useful” 
data in any band.The contrast range in any band is not, there- 
fore, likely to be optimal, particularly in MSS bands 4 and By 
Standard colour composites are often characterized by low, 
overall contrast - a factor which hinders visual image inter- 
pretation.Various band stretching operations can be performed 
digitally to transform the radiance histograms to more effect- 
ively take advantage of the available display intensity levels, 


Linear band stretching transforms the input histograms so 

that the upper and lower boundaries of the histogram corres- 
pond with the extreme radiance values possible (62 and 0),Ad- 
justment of the upper and lower histogram boundary levels can 
also isolate that portion of the histogram which represents 

the land areas, which are of prime interest to the Ceoscientist. 
The useful data can be stretched linearly to take advantage of 
all the radiance levels, while the remaining data can be ass- 
igned levels 62 or 0. 


Break-point band stretching can be used to enhance major image 
features, or domains.Different look-up tables can be generated 
for high=relectance features, such as snow, ice and clouds, for 
mid-reflectance features,such as land and vegetation, and for 
low-reflectance features such as water bodies.This approach 
allows no feature to suffer detectable degradation, while the 
contrast range over the land areas can be optimized. 


The contrast stretching techniques judged most suitable in 
this study are relatively simple, economical and general.No 
strong evidence could be found to support the routine applic- 
ation of non-linear histogram transformations, although such 
operations are technically possible. 


De-banding. Banding is apparent on many Landsat MSS images. 
This source of image degradation is seen as horizontal Jinea- 
tions or swaths which result in erroneous discontinuity of 
tones.Such banding affects visual interpretation, for it can, 
depending on severity, contribute to interpreter fatigue and 
deteriorated overall performance of image analysis.This condit- 
ion can be corrected, or at least improved, through a procedure 
called radiometric sensor correction.It is important that each 


’ image and each band be assessed visually prior to any attempt 


— 


to apply this technique.The treatment, if applied indiscrimin- 
antly to MSS bands not displaying serious banding, can produce 
secondary banding.It may also be advisable to apply the calib- 
ration exclusively to those portions of the histograms which 
represent the image features of most interest. 


Bdge enhancement.In view of the importance of linears to geo- 
logic interpretation of Landsat imagery, some degree of edge 
enhancement may be of value in the optimization procedure.The 
technique available on CIAS is known as the HI-PASS Video fil- 
ter.This technique permits the application of a spatial frequ- 
ency filter with user specified filter size and strength.The 
smaller the filter size the stronger, in general, is the en- 
hancement of the fine textures of the image.It was found that 
the best results were obtained when all four bands were filter- 
ed simultaneously.This also resulted in the least colour dis- 
tortion.It should be noted that in this operation there result- 
ed some loss of original data.For this reason a relatively 
coarse and weak HI-PASS filter is recommended. 


In view of the progress made to date it is being proposed by 
the CACRS Geoscience Working Group that serious consideration 
be given to a Canadian set of images optimized for visual int- 
erpretation ~ the “GEO-IMAGE",This is seen as a major step to- 
ward a standard product option in the future.Visual selection, 
examination and evaluation of images remains a necessity.It 
appears likely that a system can be developed which would per- 
mit the production of geo-optimized images on a semi-automated 
basis. 

For more information contact: B. Bruce 
CCRS EMR 
2464 Sheffield Road. 
Ottawa, Ontario. K1A OY7 
(613) 995-1210 
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UNIVERSITY AND COLLEGE NOTES : 
McMASTER UNIVERSITY, Hamilton, Ontario. . 


Lorne Bruce McArthur, a McMaster University graduate stu- 
dent, has recently been awarded the Graduate Student Prize 
of the Canadian Meteorological and Oceanographic Society 
for his M.Sc. thesis,"The Spatial Distribution of Diffuse 
Solar Radiation in the Sky Hemisphere”. 


UNIVERSITY OF OTTAWA, Ottawa, Ontario. 


S.S.Stutchly of Electrical Engineering has recently been 
awarded research funds from Agriculture Canada, to study 
the Dielectric properties of soil. 


McGILL UNIVERSITY, Montreal, Quebec. 


Geing to Fiji within the next twelve months? If so, you 
might like to drop in for a visit to Dr.John Parry, Depart- 
ment of Geography.He is spending his one year sabatical cn 
this tropical, South Pacific island involved in airborne 
archaeological investigations for the "ijiian Government. 


UNVERSITY OF TORONTO, Toronto, Ontario. 


A grant has been awarded to the Zoology Department's Lake 
Ecosystem Working Group, from the Natural Sciences and 
Engineering Research Council of Canada.A three year study 
4s to examine the ecosystems of 27 Ontario lakes to det- 
ermine, and finding ways of alleviating, the effects of 
such man-made stresses as acid rain, overfishing and eutro- 
phication.Acidity or alkalinity, water temperature, chem- 
ical make-up, and algae concentrations will be tested, The 
group hopes to be able to predict how the ecosystems cf 
the lakes will be changed by the effects of continued 
stresses. 
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CALL 7OR PAPERS 


Specialty Conference on Civil Engineering Applications 
of Remote Sensing. August 13-14, 1980.University of Wiscon- 
sin. Madison,Wisconsin. 


Sponsored by the American Society of Civil Engineers and 
the American Society of Photogrammetry. 


Deadlines for proposals/abstracts is Cctober 15, 1979. 


Contact: Prof.R.W.Kiefer, Chairman 
Conference Program Committee 
1210 Engineering Building 
The University of Wisconsin-Madison 
Madison, Wisconsin. 53706 


RECENT ONTARIO PUBLICATIONS 


Dalman, D.W., 1978 : 
"Supplementary Aerial Photography in the Planning and Man- 
agement of National Parks”, L. 
In 5th,Canadian Symposium on Remote Sensing, Victoria, Bear 


Johnson, R.&., and J.N.Mulvaney, 1978 ~ 
"The use of low-level oblique aerial photography for "n- 
vironmental Management in Elliot Lake Area”, . 
In 5th.Canadian Symposium on Remote Sensing, Victoria, BC, 


ANNUAL MEETING O” CARS 
The Annual Meeting is being delayed until further notice 
from the President. 
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PRESIDENT — n.K.Brb (519)885-1212 2x.2788 | 
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PAST PRESIDENT S,.B.Mathur (416)248-3248 | 
EDITOR » " «BWedler (416)965-A411 


OARS Newsletter is a bi-monthly publication.Newsletter 
correspondence should be directed to: 


r, Editor 
a Nouaiertt nt 


OARS Membership application ($10.00 annually) should 


be directed to: al 
OARS Secretary-Treasurer 
P.0,Box 463, Downsview, Ontario, Canada. M3M 3A8 
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